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1 Introduction
Almost all developed countries have universal health insurance: through public insurance
programs or through privately provided social insurance, they give access to healthcare ser-
vices to their entire population. In most European nations, regardless of income, people have
nominal access to the same services, which are typically free at the point of use or come with
a nominal copayment amount. However, there are many reasons why in practice individu-
als with different incomes may use services differently. On the one hand, individuals with
lower incomes are more likely to be in worse health (Walters and Suhrcke, 2005; Mackenbach
et al., 2008; Chetty et al., 2016), suggesting that they may use healthcare services more.
On the other hand, there are geographic inequalities in the availability of many services
and individuals at different points in the income distribution may have different amounts of
social capital or trust in medical providers, suggesting that lower income individuals may
use healthcare services less because they have worse access (Walters and Suhrcke, 2005;
OECD and European Union, 2014; Cylus and Papanicolas, 2015). How healthcare use varies
with income and whether effective access is equitable across the income distribution remain
empirical questions even in developed countries with universal social insurance programs.
In this paper, we document inequalities in the use of different types of healthcare services
using administrative data that covers the population of Hungary. By linking detailed data
on employment, income, and geographic location with measures of healthcare spending, we
are able to provide a more complete picture than the existing literature which has relied on
survey data. We document two main facts. First, there is substantial heterogeneity across
geographic regions of Hungary in healthcare spending. In the highest spending county, aver-
age outpatient spending is 77%, inpatient spending is 27%, and prescription drug spending
is 37% higher than in the lowest spending county. Second, income is broadly positively as-
sociated with public healthcare spending both nationally and within geographic units. On
average, individuals in the 75th percentile of the national income distribution have 11-17%
higher public healthcare spending than individuals at the 25th percentile of the national
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income distribution.
Our findings contribute to the existing literature on healthcare spending inequalities in
public insurance systems in general and the Hungarian system in particular. Our finding
of broad geographic variation in Hungary is in line with prior studies (Orosz, 1990; Nagy,
2010; Fadgyas-Freyler and Korponai, 2016). Our finding that there is a positive association
between income and healthcare spending in our sample of active workers is in line with inter-
national evidence (Devaux, 2015), but we are able to provide a much more precise picture of
spending inequalities. For example, Devaux (2015) uses a survey in which 4,500 Hungarians
were interviewed, while we use administrative data that includes a random 50% sample of
the population. To our knowledge, this is the most detailed study of the relationship between
public health insurance spending and income in Hungary to date.
It is important to note that our sample is limited to full-time workers who do not receive
public transfers. In some sense this sample limitation helps us guard against a form of
reverse causality: individuals who are out of the labor force because they are sick would
appear to have low earnings and high healthcare utilization and confound the patterns that
are related to other factors. But this also means that our study is applicable to active
workers, rather than to the entire population. A key limitation of our work is that we
observe healthcare spending, but not health. It is quite likely that health needs differ across
the income distribution. To the extent that health needs are negatively correlated with
income, that is lower-income individuals need more healthcare, our estimates of inequalities
are lower bounds for inequities.
2 Data and sample
We use administrative data from Hungary, covering years 2003-2011 on a random 50% sample
of the 2003 population of individuals aged 5-74. The data was created by linking adminis-
trative data from the Hungarian tax authority, the pension fund, and the health insurance
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fund, among others.1
Health expenditures are observed on the annual level. We have information on the
annual public expenditures on specialist outpatient care and inpatient care, and on the
annual public and private (out-of-pocket) expenditures on prescription drugs. An important
limitation is that location data (city and county of residence) is only available in 2003 and
is not updated subsequently.2 The income variable we use includes all employment-based
income and excludes public transfers.
We restrict the sample to individuals aged 18-55, who earn at least the minimum wage
each month and do not receive any public transfers (pension, unemployment benefit, or
maternity payment). We do so to guard against a certain form of “reverse causality”: in-
dividuals who are out of the labor force because they are sick would appear to have low
earnings and high healthcare utilization, but these patterns are not informative about the
longer-term relationship between earnings and healthcare spending. Table 1 shows that in-
dividuals in the analytic sample are on average higher earners and about 4 years older than
individuals in the full sample, while the gender composition is similar. Outpatient expen-
ditures are similar in the two samples, while inpatient spending and Rx spending by social
insurance are on average lower in the analytic sample than in the full sample.
3 Methods
Using our main analytic sample described in Section 2, we compute mean spending by
counties and income percentiles.3 Our sample only contains active workers (earnings at least
the minimum wage for each month of the year, no public transfers), but to further address
1The linked dataset is under the ownership of the Central Administration of National Pension Insurance,
the National Health Insurance Fund Administration, the Educational Authority, the National Tax and
Customs Administration, the National Labour Office, and the Pension Payment Directorate of Hungary.
The data used were processed by the Institute of Economics, Centre for Economic and Regional Studies of
the Hungarian Academy of Sciences.
2Cross-county migration can be approximated from 10-year census data. Over the 10-year period be-
tween 2001 and 2011, approximately 15% of the population moved between counties (Lakatos, L. Re´dei and
Kapita´ny, 2015).
3All health expenditure measures are winsorized at 99% of their respective distributions.
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concerns about reverse causality (health influencing earnings), we relate the current year’s
healthcare expenditures to the previous year’s income percentile and restrict the sample
further to those who spent zero days on sick-leave the previous year. This restriction ensures
that sick leave spells (hence lower earnings) do not influence the income distribution.
In our analyses, we provide plots and maps of the geographic distribution of healthcare
spending for four types of spending (outpatient, inpatient, prescription drugs paid by in-
surance, prescription drugs paid out-of-pocket). We also show plots of the distribution of
spending across percentiles of the income distribution, both nationally and within counties.
All plots are adjusted for gender and age (in year bins).
4 Results
Figures 1-4 show mean expenditures in the four categories (outpatient, inpatient, prescrip-
tion drugs paid by insurance, prescription drugs paid out-of-pocket) by county over years
2004-2011. We observe substantial heterogeneity across counties. In the highest spending
county, average outpatient spending is 77%, inpatient spending is 27%, and prescription
drug spending is 37% higher than in the lowest spending county. Interestingly, it appears
that there is variation in the ranking of counties by type of spending. While Eastern and
Southern counties are broadly the highest spending counties in each category, the correlation
is less than perfect. The rank-rank correlation (Spearman’s rho) of outpatient and inpatient
spending is ρ = 0.39, while for inpatient and prescription drug spending it is ρ = 0.53, and
for outpatient and prescription drug spending it is ρ = 0.23. One area that stands out as
being different on different measures of spending is Budapest. The capital, which is the most
populated and wealthiest area of the country almost tops the outpatient spending distribu-
tion and is almost at the top of the prescription drug spending distribution, but is in the
middle of the inpatient spending distribution.
Figures 5-8 show the distribution of expenditures in the four categories (outpatient, in-
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patient, prescription drugs paid by insurance, prescription drugs paid out-of-pocket) across
percentiles of (previous year’s) income. Income is positively associated with public health-
care spending. Age- and gender-adjusted outpatient spending is 13%, inpatient spending
is 17%, and prescription drug spending is 11% higher on average at the 75th percentile of
the national income distribution than at the 25th percentile. Age- and gender-adjusted out-
patient spending is 34%, inpatient spending is 33%, and prescription drug spending is 27%
higher on average at the 90th percentile of the national income distribution than at the 10th
percentile. Visual inspection suggests that the slope of the spending-income relationship
decreases as we go higher in the distribution. Going from the first to the second decile of the
national income distribution is associated with a 7% increase in outpatient spending, 17%
increase in inpatient spending, and 5% increase in prescription drug spending. Going from
the fourth to the fifth decile, the respective increase is only 3%, 4%, and 3% for the three
categories.
In the final set of figures, Figures 9-12, we explore within-county heterogeneity in spending
by income. In these figures, we plot mean spending in each of the categories by county against
national wage percentiles, using Locally Weighted Scatterplot Smoothing (LOWESS) with
a bandwith of 0.2. That is, the figures show (1) the difference in spending between two
individuals who have the same income but live in two different counties and (2) the difference
in spending between two individuals who make different incomes but live in the same county.
They also allow us to investigate whether the spending-income relationship has a different
slope in different areas. The five counties that we show in the figures are the 1st, 5th, 10th,
15th, and 19th counties, by the average rank in the three spending distributions (outpatient,
inpatient, prescription drug). They also represent a geographically heterogeneous group of
counties, two counties from the Eastern region (Ja´sz-Nagykun-Szolnok, Szabolcs-Szatma´r-
Bereg), two counties from the Western region (Somogy, Vas), and one county from the central
region (Budapest).4
4Data for every county is available online from http://healthpop.krtk.mta.hu/inequality/
healthcare-spending-inequality/.
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The first insight from these figures is that the national relationship between income and
healthcare spending we documented in Figures 5-8 also exists within counties. It is also
apparent that both the level of spending at the same income percentile and the slope of
the spending-income relationship is different across counties. The difference in the level
of spending across counties at the same income percentile suggests that the cross-county
spending differentials documented in Figures 1-4 are not purely driven by cross-county in-
come differences. For example, as we report above, mean outpatient spending is 77% higher
in the highest spending county relative to the lowest spending county. This spending differ-
ence between the highest and lowest county by inpatient spending exists across the income
distribution: it is 80% at the 25th percentile of the national income distribution and 83% at
the 75th percentile. But the spending-income slope is quite different across the two counties:
while in the lowest spending county, inpatient spending is 22% higher at the 75th percentile
than at the 25th percentile, in the highest spending county the same difference is 15%. Sim-
ilar patterns exist for other types of spending and other counties. Some of the figures show
the spending distributions crossing: this means that below a certain point in the income
distribution, one county spends more on average, while above that point the other county
does.
A simple way to think about how much of the documented variation is across counties
versus across income groups is to do a variance decomposition of spending variation across
the 2,000 county × percentile cells (20 counties × 100 income percentiles). In this exercise
we ask, how much variance would be reduced if (a) spending were the same across income
percentiles in a county, (b) we let everyone in the same income percentile have the same
spending. If we eliminated cross-percentile variation, variance in outpatient spending would
be reduced by 35%, while variance in inpatient and prescription drug spending would be
reduced by 84% and 77%, respectively. If we eliminated cross-county variation, variance in
outpatient spending would be reduced by 71%, variance in inpatient spending by 47%, and
variance in prescription drug spending by 43%.
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5 Discussion
In this short paper, we presented evidence on geographic variation and variation by income
in healthcare spending in Hungary. We document substantial geographic heterogeneity and
find that there is a positive relationship between income and public healthcare spending. To
our knowledge, this is the first paper documenting variation in social insurance healthcare
spending by income using detailed administrative data. We are able to develop a more
nuanced picture than previous research, but many open questions remain.
The most important question is what causes the geographic and income differences in
healthcare spending. The broader literature on geographic variation in public programs
(where prices are not a primary driver of spending variation since they are set administra-
tively) in other countries has considered the role of supply and demand factors (Skinner, 2011;
Finkelstein, Gentzkow and Williams, 2016; Cutler, Skinner, Stern and Wennberg, 2019). De-
mand factors include variation in patient preferences, while supply factors include physician
preferences but also potentially differences in access.
We think that in our context, access may play an important role. One piece of evidence
comes from geographic heterogeneity. We find that county means of outpatient and prescrip-
tion drug spending (both social insurance and out-of-pocket) are positively correlated with
county level average wages, while the same correlation is negative for inpatient spending.
This finding suggests that individuals in the poorer counties are on average in worse health,
but have limited access to outpatient specialist care and to prescription drugs. Another
suggestive pattern is the positive relationship between income and spending: higher income
individuals likely have better access even to publicly provided care (in line with previous
international evidence) even though they are likely to be of better health. It should be noted
that we found no statistically significant correlation at the county level between simple sup-
ply measures (e.g., number of hospital beds, number of physicians, number of pharmacies)
and healthcare spending. Similarly, we found no statistically significant correlation between
life expectancy at the county level and our spending measures. These results should be
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interpreted with caution, since we do not have much statistical power using county-level
observations. But one interpretation may be that instead of pure supply-side factors, in-
formation, connections, and patient preferences could play a role in explaining cross-county
differentials. This would be in line with the finding that there are substantial within-county
gradients. In the Hungarian context, informal payments could also play a role, as docu-
mented by previous research (Baji et al., 2012; Baji, Pavlova, Gula´csi and Groot, 2013).
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Table 1: Summary Statistics
Full Sample, 18-55 Analytic Sample, 18-55
Mean Outpatient Spending 9,913 9,305
Any Outpatient Spending 0.724 0.776
Mean Inpatient Spending 16,752 7,978
Any Inpatient Spending 0.120 0.076
Mean Rx by Social Insurance 16,860 13,037
Any Rx by Social Insurance 0.668 0.727
Mean Rx Out-of-Pocket 6,998 8,293
Any Rx Out-of-Pocket 0.680 0.741
Mean Age 36.843 40.787
Fraction Male 0.505 0.518
Mean Annual Earnings from Employment 985,181 2,511,786
Mean Number of Individuals 2,863,749 767,480
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Figure 1: Geographic Heterogeneity in Healthcare Spending: Outpatient Spending
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Figure 2: Geographic Heterogeneity in Healthcare Spending: Inpatient Spending
(a) Mean Spending Map
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Figure 3: Geographic Heterogeneity in Healthcare Spending: Rx Spending by Social Insur-
ance
(a) Mean Spending Map
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Figure 4: Geographic Heterogeneity in Healthcare Spending: Rx Spending Out-of-Pocket
(a) Mean Spending Map
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Figure 5: Income Heterogeneity in Healthcare Spending: Outpatient Spending (mean and
95% confidence interval)
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Figure 6: Income Heterogeneity in Healthcare Spending: Inpatient Spending (mean and 95%
confidence interval)
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Figure 7: Income Heterogeneity in Healthcare Spending: Rx Spending by Social Insurance
(mean and 95% confidence interval)
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Figure 8: Income Heterogeneity in Healthcare Spending: Rx Spending Out-of-Pocket (mean
and 95% confidence interval)
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Figure 9: Income Heterogeneity in Healthcare Spending By County: Outpatient Spending
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Figure 10: Income Heterogeneity in Healthcare Spending By County: Inpatient Spending
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Figure 11: Income Heterogeneity in Healthcare Spending By County: Rx Spending by Social
Insurance
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Figure 12: Income Heterogeneity in Healthcare Spending By County: Rx Spending Out-of-
Pocket
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